Lecture2: Exercise3

Explanation

Thisis an application of the chain rule, which really simplifies taking derivatives of complicated expressions. The idea is to convert compli-
cated sub-expressions into symbols and then do the differentiation.

Hint

Choose asingle variable for a sub-expression and then apply the chain rule.

Answer

= g(t) = sin(t?) - cos(t?).
Thefirst choiceis the sub-expression to convert to avariable. We will choose to write u = t2, then we have
g(u) =sinu — cosu.
The chain rulein this caseis written

g'®M=g'(u'®.
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So,
u'(t) =2t
and,
g'(u=cosu + sinu
then,

g'(t) =2t(cosu + sinu) =2tcosu+ 2tsinu.
Sinceu = t?, then

g'(t) = 2t cost? + 2tsint?.

= 9)=e3?+3aInBa).
We begin by deciding to writeu = 3. So we have

Ou)=€e"+ulnu.
Then we have
g'(w=€e"+1+Inu
and
u'(@)=3
S0,

0'(@)=0'(Uu' (@) =3"+3+3Inu=3e>*+3+3In(3a).

= X(t) = sin’(t?) - cos (t?).
Again wewriteu = t2, so

X(U) = sin? u — cosu.

Wealso have
X'(U)=2sNucosu + sinu
and
u'(t) =2t
thus

X'(H)=x"(U)u'(t) =2t(2sinucosu + sinu) = 4tsint? cost? + 2tsint?.



